INTRODUCTION
PTTEP South Asia Limited (PTTEP SA) was awarded to operate in two onshore exploration blocks PSC-G and EP-2 in Central Myanmar since June 2012. The main work program obligations are to conduct 2D seismic acquisition and drill 2 exploration wells in each block. To accomplish the work commitment, 2D seismic program of 2,800 line-km was conducted in 2013 for further subsurface studies preparing for the exploration drilling campaign in 2014.
Block EP-2 is a small exploration concession with high potential structures located on the western flank of the block. One of the major anticlinal structures can be mapped based on surface geological survey. However, with the elevation varies from 50-300 m AMSL, the seismic data suffers a severe static, and is obscured by strong out-of-plane side scattered noise. The subsurface complex structure, which distorts the ray path and attenuates the wave energy, further degrades the signal-tonoise (S/N) ratio in the shot records resulting in poor seismic imaging that geological interpretation could not be reliably carried out. Although the size of this prospect is attractive, the subsurface uncertainties are considered too risky for further drilling operation.
The prior mentioned technical challenge can be overcome by a 3D seismic data acquisition; however, in the highly uncertain exploration area with rough topography and difficult accessibility such as block EP-2, the operation can be extremely difficult. As a result, we introduced an alternative acquisition technique called "2D-wide line" to suppress the side wave interference and increase the nominal fold numbers.
METHOD AND RESULTS
Waves generated by a seismic source do not simply propagate from the source to the target and then back to the receivers, but may also travel along other paths from source to receiver. This can lead to undesirable response. With a huge difference in elevation and complex subsurface geology, all kinds of noise, for example, surface waves and refracted waves, are very strong. But the side scattered noise are the most influence on data quality.
In comparison with single 2D line, the wide-line geometry source and receiver arrays are spread in both lateral and vertical directions (Figure 1) . Differences of the propagation path within bins and gathers can undermine the coherence of interference, which will significantly increase the ability of side interference suppression. The attenuation of non-source-related surface noise is dependent solely on the effective cross-line array length, which is a product of the line interval and the number of line. Also the wide-line geometry can significantly increase the effective folds and therefore improve the ability of random noise suppression. The total fold will increase from the normal 2D survey by n×m times, where n is the number of receiver lines and m is the number of source lines deployed. This acquisition geometry provides much higher fold (2700 fold) compared to typical 3-D land survey. 
SUMMARY
Myanmar's onshore block EP-2 is a small exploration concession with high potential structures located on the eastern side of the Irrawaddy River. One of the major anticlinal structures can be mapped based on surface geological survey, but the recent 2D seismic data has extremely poor quality due to a severe static and strong side scattered noise. Although the size of this prospect is attractive, the subsurface uncertainties are considered too risky for further drilling operation. An alternative acquisition technique called "2D-wide line" was firstly implemented in Myanmar. Its results provide better stack sections, more reliable velocity function and higher geological probability of success.
Technical Advantage of the "Wide-line" technique
1) Without the wide-line seismic, the prospect evaluation could not be accomplished with high confident. It is difficult to perform seismic interpretation using the Conventional 2D seismic data. Although, the presence of the anticlinal structure is evident on surface geological map, it is not sufficient to locate an exploration well. The previous prospect evaluation based on the Conventional 2D seismic, the Geological Probability of Success (POS) was 10% with the major risk on structural interpretation. After having the wide-line 2D seismic data, the POS of Prospect EP2-2 has significantly increased due to the enhanced confident level of structural interpretation (Figure 2) .
2) The exploration drilling of this structure is expected to be high pressure according to nearby fields. It is very important to conduct the Pore Pressure Prediction for a proper well design and planning. The key input data for the pressure prediction is seismic velocity. The wide-line seismic allows geophysicist to obtain reliable seismic velocity for prediction.
Commercial Advantage of the "Wide-line" technique
1) The cost of conventional 2D seismic acquisition is approximately 8,500 USD/KM, while the cost of 3D seismic acquisition is nearly 40,000 USD/KM 2 . As aforementioned, subsurface geology cannot be seen with the normal 2D seismic geometry, however the value of information to acquire 3D seismic data is also hard to justify for the exploration phase. The optimal solution would be the 2D wide-line with a reasonable price between conventional 2D and conventional 3D surveys. The wide-line 2D seismic geometry is strongly recommended to be conducted over the problematic zone only, not necessary to apply for the entire line. For block EP-2, the total line length for wide-line 2D seismic survey is only 35 KM, whereas the total normal 2D seismic is approximately 518 KM.
2) Another indirect commercial impact of the 2D wideline seismic survey is on the reduction of subsurface uncertainties and increasing the success rate to the exploration drilling. The drilling cost for an exploration well is approximately 20 Million USD for an over-pressured well design, hence the additional cost to acquire the wide-line 2D seismic data is considered worth the value-added.
CONCLUSIONS
The seismic data from Myanmar's onshore exploration block EP-2 suffers a severe static problem and strong out-of-plane side scattered noise, which result in the very low signal-to-noise ratio in the stacks. We introduced an alternative acquisition technique to suppress the side wave interference and increase the nominal fold numbers with relatively lower price compared to the low-fold conventional 3-D acquisition.
The wide line results provide better stack sections, more reliable velocity function and higher geological probability of success. Compared to the drilling cost for the high-pressure exploration well, the additional cost to acquire the wide-line 2D seismic data is considered worth the value-added. 
